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A grounding electrode and a method in which it is utilized 

The present invention related to a grounding electrode of a process in 
which a moving web having a first side and a second side is arranged 

5 to serve as a substrate, and a powdery layer is arranged to be formed 
on the first side of the web by applying electrically charged particles on 
the web while the grounding electrode is arranged to be located at the 
second side of the web. The present invention also relates to a method 
for forming a powdery layer from powdery particles nn a surface of a 

10 continuous web comprising steps of: Allowing the wob having a first 
side and a second side to move between at least one charging unit of 
The powdery particles at the first side. of the web, and at least one. 
grounding electrode at the second side of the web being in a ground 
potential or another predetermined potential, applying on the first side 

15 of the web powdery particles, which are electrically charged in the 
charging unit, and finishing the powdery layer. 

The Known grounding electrodes used in this context have been. - - 
stationary electrodes, such as electrically conductive plates. 

20 

A problem related to the method using the stationary grounding 
electrode with a moving web is that tho particles of the dry powder tend 
to accumulate due to the stationary grounding electrode. The charged 
particles may tend to cake on the wob at the location of the leaving 

25 edge of the grounding plate. A part of the charged particles remain in 
the sphere of influence of tho grounding electrode, and do not move 
forward with the substrate. The phenomenon can be seen as a 
bubbling of tho charged particles at the location of the edge of the 
stationary grounding electrode. As a consequence, an uneven powdery 

30 layer is formed on the substrate, and it can be seen as streaks on the 
surface of the substrate. 

The device of the invention overcomes the defects of the prior art. The 
grounding electrode of the invention and The method of the invention 
35 are characterized in that the grounding electrode is a rotating device. 
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By using Ihe rotating device the above-mentioned problems can be 
avoided, and a powdery layer without unevenness can bo achieved. 
The rotating device can be for example a grounding roll, an ^endtess 
conductive wire, or belt. A prerequisite for all the dev.ces is that they 
5 must be electrically conductive at least partly. 

The grounding electrode of the Invention is used in a process in which 
electrically charged powdery particles are applied on a substrata by 
utilizing electric forces. The substrate is preferably a continuous web. 
The continuous web may be a web to be coated, or a surface onto 
which a film is formed and peeled ott as a ready product. There is a 
wide variety for the material of the web; it may oompriso papermaking 
fibers, for example chemical pulp and/or mechanical pulp, or it may be 
plastic, metallic, or a metal-coated plastic material. 



The powdery particles may comprise Inorganic particles, binder 
particles, plastic particles, or other polymeric particles. In a final 
producl, Ihe powdery particies may form a coating layer, or a film layer. 
Typically, the coating layer Is aimed to replace conventional paper 
20 coatings, and the film layer Is aimed to roplace conventional film layers, 
such as a plastic film on a paper substrate. When the powdery particles 
are applied on the web they are substantially dry; the moisture content 
ot the powdery particles Is preferably less lhari 1 5 wt-%. 

25 The process arrangement is as follows: The web having a first side and 
a second side serves as a substrate on which the powdery layer Is 
formed. At ihe second side ol Ihe web there is the rotating grounding 
electrode, which attracts the electrically charged powdery particles 
intended to be applied on Ihe first side of the web. The grounding 

30 electrode is in a ground potential or another predetermined potential, 
which deviates from the zero potential. Tor example, if the powdery 
particles are treated by a negative corona the grounding electrode may 
have a positive potential. The rotating grounding electrode may be in 
contact or in close range with the second surface of the web- The 

35 grounding roll may also have an insulating surface layer to enhance the 
electric field. 
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■mo powdery particles are charged in a charging unit. The changing unit 
may comprise at least one corona nharging electrode at the first side of 
the web, or Ihe particles are charged by tribocharging. A combination 
of the corona charging and the tribocharging may be also used. The 
b electrically charged powdery particles are applied on the web by 
blowing the particles from a feeding nozzle towards the web. 

When there are electrorie/s at the Uolh sides of the web, and the 
electrodes at the first side of the web are in a different potential 

10 compared to electrodes at Uie second side of the web, the powdery 
particles are applied on the substrate in such a manner that Ihe 
electrodes at the opposite sides of the substrate form an olootric field in 
which the partioles of the dry powder are blown through a feeding 
nozzle. The layer formed of the powdery particles is finished by a 

15 suitable manner in a final fixing device, for example by 
therrnomechanical ireatmenti such as calendering. The substrate can 
be treated only one surface at a time, or both surfaces at the same 
timo. It Is also possible that two or more layers aro formed one upon 
the othor. . 

The web to be treated may advance in a continuous manner on the 
surface of the grounding toll during the process. The grounding roll 
may form a nip with a first hot roll belonging to Ihe finishing unit, which 
al least partially melts a binder of the powdery material. The finishing 

25 can be finalised In the next nip/nips. The grounding roll and the 
following rolls can form a calender stack. The web in contact with the 
grounding roll is grounded or brought in a predetermined potential 
down to the nip formed by the grounding roll and the first hot roll. The 
finishing can also he finalised by using chemicals, or a suitable 

SO radiation, for examplo UV radiation, to fix the coating powder to the 
web. 

In the following, the method of the invention is explained by a drawing, 
which shows a schematic side view ot a process step in which the 
35 grounding electrode of the invention is applied. 
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A weh W to be Ireated, such as a paper or plastic web, runs between a 
rotating grounding roll 2 and a charging electrode 1. The wob W is in 
contact with the grounding roll 2. Tho charging electrode 1 can be 
either positive or negative. The charging electrode 1 may be a corona 
5 charging electrode. Particles of a powdery material are charged by Ihe 
olootrode 1 , and blown towards the web W by a feeding nozzle (not 
shown). The particles may include inorganic particles, binder particles, 
plastic particles, or other polymeric particles. The particles of the 
powdery material are attracted by the grounding roll 2, and thus a 
1 0 powdery layer is formed nn the surface of the web W. 

The powdery layer, which is adhered to the web W by electrostatic 
forces is fixed to the web in nips formed between the grounding roll 2 
and a heated hard roll 3, and the heated hard roll 3 and a resilient roll 
15 4. The wob W is directly grounded down to the first nip bul it is possible 
that the first heated hard roil 3 is In the same potential as the grounding 
roll 2. Tho powdery particles include binder particles, which melt in 
contact with the heated hard roll 3. . 

20 

The invention is not restricted to the description above, but It may vary 
within Ihe scope of the claims. 
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1 . A grounding electrode of a process in which a wen (W) having a first 
side and a second side is arranged to serve as a substrate, and a 
powdery layer is arranged to be formed on the first sids of the web by 
applying electrically charged particles on the web whilo the grounding 
electrode is arranged to be located at the second side of the web, 
characterized in that the grounding electrode is a rotating device. 

2. The grounding electrode according to claim 1. characterized in that 
it is a roll (2), an endless conductive wire, or belt. 

0. A method for forming a powdery layfir from powdery particles on a 

surface of a continuous web (W) comprising steps of: 

allowing the web having a first side and a second side to move 
between at least one charging unit of the powdery particles at 
the first side of the web, and at leasL one grounding electrode at 
the second side of the web being in a ground potential or 
another predetermined potential, 

applying on the first aido of the web powdery particles, which 
are electrically charged In the charging unit, and 
finishing the powdery layor, 
characterized in that the grounding electrode is a rotating device. 

4. I he method according to claim 3, characterized in that the charging 
unit comprises a corona charging electrode (l). 

5. The mothod according to claim 3, characterized in lliat the charging 
unit comprises means ior charging powdery particles by tribocharging. 

6. The method according to claim 3, characterized in that the rotating 
device is a roll (2), an endless conductive wire, or belt. 

7. The method according to claim 6, characterized in that the web is 
finished in a calender stack comprising a rotating grounding roll (2), a 
heated hard roll (3), and a resilient roll (4). 
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(57) Abstract : 

The present Invention relates to a grounding electrode ot 
a process in which a web (W) having a first side and a 
second side Is arranged to serve as a substrate. A 
powdery layer is arranged to be formed on the first side 
of the web by applying electrically charged particles on 
the web while the grounding electrode is arranged to be 
located al the second side of the web. The grounding 
electrode is a rotating device. The Invention also relates 
to a method utilizing such a grounding electrode. 
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